Purification and characterization of hepatic steroid hydroxylases from untreated rainbow trout.
Purification of cytochrome P450 from liver microsomes of untreated juvenile male rainbow trout yielded five fractions designated LMC1 to LMC5. All fractions, except LMC4 and LMC5, appeared homogeneous on sodium dodecyl sulfate-polyacrylamide gel electrophoresis and showed minimum molecular weights of 50,000 (LMC1), 54,000 (LMC2), 56,000 (LMC3), 58,000 (LMC4), and 59,000 (LMC5). Specific contents ranged from 2.8 (LMC3) to 14.9 (LMC5) nmol heme/mg protein. The catalytic activity of LMC1, LMC2, and LMC5 toward various substrates was examined. LMC2 exhibited the highest estradiol 2-hydroxylase activity and progesterone 16 alpha-hydroxylase activity. LMC2 also was most active in the metabolic activation of aflatoxin B1 (AFB1). In contrast, LMC5 was most active in catalyzing the 6 beta- and 16 beta-hydroxylation of testosterone and the 6 beta-hydroxylation of progesterone. LMC1 showed the highest lauric acid hydroxylase activity. The three isozymes tested had low activity (for LMC2 and LMC5) or no activity (for LMC1) toward benzphetamine or benzo[a]pyrene. Polyclonal antibodies to all five isozymes were raised in rabbits and the antibodies were used to examine the contribution of the P450s to microsomal enzyme activities. The results of microsomal enzyme inhibition studies with polyclonal antibodies showed that anti-LMC2 IgG significantly inhibited the oxidative metabolism of testosterone, lauric acid, AFB1, and benzphetamine. Anti-LMC5 IgG inhibited the oxidation of progesterone, estradiol, benzo[a]pyrene, and benzphetamine. Anti-LMC1 IgG slightly inhibited the microsomal hydroxylation of lauric acid. Anti-LMC3 and anti-LMC4 IgG did not inhibit any of the measured microsomal enzyme activities. These findings suggest that individual constitutive isozymes of trout cytochrome P450 have well-defined contributions to the microsomal metabolism of steroids, fatty acids, and xenobiotics.